The study aims at exploring the phenomenon of regional production network in ASEAN (Association of Southeast Asian Nations) 
Introduction
The expansion of production networks in ASEAN manufacturing sectors is embedded in the operations of global firms, their local affiliates and partners, and suppliers within their regional production and supply chains. As early as the 1970s, companies (particularly in the textile and clothing [T&C] and electronics and electrical [E&E] industries) began to shift production out of the United States and other developed countries and tap in four key countries: Indonesia, Malaysia, the Philippines, and Thailand (Kuroiwa & Heng, 2008) . The T&C and E&E sectors were followed by the automotive sector in the 1990s when several leading companies (mostly from Japan) decided to move their manufacturing facilities to the region in light of the 1988 ASEAN "brand to brand complementation" (BBC) agreement and the anticipated lowering of costs of auto assembly/production due to more efficient supply chains, logistics, delivery, and procurement.
Toyota Motor Corporation (TMC) was one of the Japanese automotive companies that initiated such a strategic move. At the end of 1990s, TMC began to utilise its manufacturing plants in Thailand as a production hub serving local, regional and global markets through its IMV (Innovative International Multipurpose Vehicle) Project, despite the ongoing effects of the 1997-98 Asian monetary crisis.
The move resulted in locally designed and manufactured vehicles, i.e. one-ton Pickup trucks in Thailand and small multipurpose vehicles (MPVs) in Indonesia by the year of 2004 (TMC 1, 2017) . These vehicle types are based on Toyota's ASEAN IMV platform, which has become a key part of the Toyota New Global Architecture (TNGA) strategy (Takeno, 2017) .
ASEAN scholars and members of policy circles alike have had particular concern for how integrated production networks (as exemplified here by TMC) at certain points foster regional economic integration (ASEAN Secretariat and World Bank, 2015) . More specifically, this is a question of how firms engage in activities that reinforce the regional economic integration scheme envisaged under the ASEAN Economic Community (AEC). i As suggested in this paper, it is a question on how this engagement has been driven by firms' upgrading efforts as a result of increased localisation of production/manufacturing activities. This particular question is addressed here by exploring the historical engagement of TMC and its operations in its ASEAN automotive production network.
In addition to a case study of TMC, this research employs both macro and micro analytical methods. At the macro level, trade patterns and trends in Japanese and ASEAN automotive products are presented through statistical data analysis using the UN Comtrade Database (i.e. on products categorised HS 87-motor vehicles other than railway and tramway) and the OECD-WTO Trade in Value Added (TiVA) Database (i.e. on products categorised SITC C34T35-transport equipment). At the micro level, exploration and assessment of production shifts and companies' upgrading strategies are presented by focusing on TMC operations in key ASEAN countries (i.e. Indonesia, Malaysia, the Philippines, Singapore, Thailand, and Vietnam).
Previous works examining automotive regional production networks (particularly in East Asia and ASEAN) have emphasised the mechanics, organisational structures, and factors behind expansion (Kimura, 2007; Kuroiwa & Heng, 2008; Ando & Kimura, 2009; Soejachmoen, 2016) . In line with major works on global production networks (GPN) and global value chains (GVC), those works share a common understanding that product fragmentation has led to the vertical integration of production and manufacturing activities.
As in GPN and GVC conceptualisation and theorisation (such as that offered by Gereffi, 1995; Humphrey & Schmitz, 2000) , a regional production network operates within a regional value chain, as in the case of the ASEAN automotive industry, in which Japanese companies, their subsidiaries, local partners, and suppliers network play a leading role in business and production expansion. Observed from an international relations and/or international political economy perspective, regional production networks and value chains (RPNs and RVCs) play an important part in overall regional economic integration due to their integrative nature. This paper intends, hence, to investigate the role of ASEAN automotive RPNs and RVCs (most of which involve leading Japanese original equipment manufacturers
[OEMs]) in fostering regional economic integration. The case of TMC, as well as the production shifts and upgrading resulting from its increased localisation of production, is a notable one among Japanese automotive OEMs. As such, Toyota-led RVCs are presented to showcase measures taken by TMC (and other OEMs) that reflect accumulating processes of localised production and regional supply chains.
The processes span across value chains and are undertaken through a combination of direct foreign investment (both green and brownfield) for production facility expansion and maintenance, enhanced regional procurement and supply chains, locally developed RD&D (research, development, and design) centres, and reinforced subsidiaries and local partnerships.
To date, TMC's production strategies have predominantly featured a basic, generic, and general understanding of the company's renowned Toyota Production System (TPS), including Ohno's classic Toyota seisan hoshiki (1978) . This work was soon followed by scholars such as Cusumano (1985) , who compares Toyota and Nissan's production systems; Womack, Jones and Roos (1990) who equates and explores TPS as a lean production; Monden (2012) , who gives a detailed description of TPS as a just-in-time (JIT) production process; Liker (2004) and Liker and Hoseus (2008) , who illuminate the Toyota Way and TPS' derivative management concepts and practices. Such a basic understanding offers a conceptual framework for the actual operations of Toyota-led RVCs, which in turn is essential for assessing the contributions of TMC and other automotive OEMs in regional economic integration.
The next part of this paper (Findings and Discussion) presents the major results of my research and is outlined as follows. To present the general setting of TMC and other Japanese OEMs' operations through their regional production networks in Southeast Asia, the first section offers a review of patterns and trends in the trade of automotive products between Japan and ASEAN, with specific reference to two key automotive products: passenger cars (HS 8703) and auto parts and accessories (HS 8708). The second section showcases TMC's involvement in the ASEAN automotive production network, i.e. its structural organisation/spatial linkages, upgrading, and value chains. It describes TMC's position and role as a leading automotive company, as well as how the firm links to its first-tier suppliers, local partners and subsidiaries, as well as other related stakeholders. The third section elaborates on Toyota-led value chains in ASEAN and the transfer of products, parts, and components within TMC's production network. Elucidation of TMC production shifts in ASEAN is aimed at examining the company's upgrading efforts as it deepens localisation of production and accumulation of localised technical capacity and knowledge transfers.
Research Findings
As indicated earlier, the key findings of the study are presented and discussed in three sections, focusing on: (1) Trade Setting (in the trade of automotive products between Japan and ASEAN, with a focus on HS 87 and SITC C34T35); (2) Showcasing TMC's involvement in ASEAN automotive production networks; (3) Toyota Value Chains (for production shifts and upgrading).
Trade Setting
In 2016, Japan's trade of products under HS 87 (motor vehicles other than railway and tramway) with its key ASEAN partners (hereafter ASEAN6, consisting of Indonesia, Malaysia, the Philippines, Singapore, Thailand, and Vietnam) represents Japanese automotive companies' intra-industry trade and regional production networks.
In [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] . This particular trend (where the FFD-DVA value is higher than its DFD-FVA) suggests that the value captured by Japanese trade in the region (for SITC C34T35 products) has originated mostly from Japanese OEMs activities and their operating networks in the host countries. 
Toyota Value Chains
With the structure and spatial linkages described above, TMC and its suppliers, local partners, and subsidiaries have endeavoured to add value during preproduction (i.e. RD&D), production (i.e. logistical procurement and supply of parts and components, manufacturing, and assembly) and post-production (i.e. final products logistics and delivery, sales and marketing, after-sales services) stages. The following diagram offers a smiling curve depiction of processes in the case of TMC's production networks and business operations in Southeast Asia: Shih, 1996; Gereffi, 2016; Mundambi, 2008; Rabellotti, 2014; Ye et al., 2015) As shown in Diagram 7, Toyota value chains cover the three main stages of preproduction, production, and post-production. The pre-production stage is occupied mainly by TMC and its first-tier suppliers as it involves capital-intensive RD&D activities with significant accumulated knowledge, technical know-how, and technology. Several local production sites, however, have facilities for limited and localised RD&D activities. Such trends (symbolised by a dashed-line moving upwards from production to pre-production in Diagram 7) have been among the highlighted features in TNGA application at local manufacturing sites.
Referring to the above smiley curve, the actual production stage conceptually offers the least value-added compared to pre-production and post-production stages.
However, in the case of Toyota, this stage represents a series of core tasks undertaken by a large number of TMC companies, specialised divisions, first tier suppliers, local partners (along with local networks), subsidiaries/affiliates, and lower-tier suppliers. TPS has been at the heart of such long production processes and is the main reference for optimising manufacturing costs, lead time, and production (Just in Time/JIT on pull system, continuous flow processing, takt time).
In TPS, therefore, value added is incurred in efforts to reduce unnecessary work/waste (muda), instability and fluctuation (mura), and overload/overburden/overwork (muri) (Takeno, 2017; Tangkas, 2009 Toyota's value chains from the two main elements: production shifts and upgrading.
The sub-section on production shifts explores the movement or transfer of products, parts, and components within TMC's production network and supply chains, while the sub-section on upgrading assesses activities undertaken within the value chains by TMC and its suppliers, local partners, and subsidiaries.
Production Shifts
Starting its operations as early as the 1960s, in the 1990s TMC outlined its expansion plan for production networks in Southeast Asia through its Toyota IMV project, with its debut products officially launched in 2004. With a current total annual production capacity of more than 1 million units, the Toyota Group's manufacturing activities in the region have the following features: With such production features, Toyota has taken a leading position in both production and market share in key ASEAN countries (except Malaysia, due to the legacy of its "national car" policy). Table 2 offers detailed information on Toyota's production and market shares in ASEAN5 countries (Indonesia, Malaysia, the Philippines, Thailand, and Vietnam). (JAMA, 2007; TMMIN, 2017; STM, 2016; Asawachintachit, 2012; Takeno, 2017; Wesley Net ECAT, 2017; Cheewatrakoolpong, Sabhasri & Bunditwattanawong, 2013 as adapted from Dent, 2008) .
Followed typical manufacturing orders and stages (car assembly, engine assembly, large scale casting of engine blocks, parts, and accessories), TMC operations in Southeast Asia have commonly also been preceded by the technical capacity and know-how accumulated at local manufacturing sites, i.e. by ensuring connectedness in the supply chains and the levelling of technological application among these sites. The Toyota IMV Project, hence, makes use of such accumulation and adds on a common platform for vehicle types specifically designed both for local (regional) and global markets (Takeno, 2017) . The following diagram depicts the platform of the Toyota IMV Project applied in Southeast Asia:
Remarks: (1) The image is a Toyota Fortuner powertrain, one MPV type based on IMV platform; (2) Toyota car segment programmes are in line with the Commission of the European Union's classification, with B referring to "small cars" (normal or small-size cars, e.g. Sienta, Probox, Vios, Etios, Vitz, Yaris, Starlet), C refers to "medium cars" (universal or small family cars, e.g. Corolla, Prius, Matrix), and D refers to "large cars" (larger family cars with a sufficient comfort level for rear passengers and improved driveability, e.g. Premio, Lexus IS). Meanwhile, the Toyota Fortuner is categorised J: "sport utility cars" or SUVs.
Diagram 8. Platform for Toyota IMV Project in Southeast Asia
(Source: interpreted, adapted from & based on TMC 1, 2017; Seng, 2016; and Takeno, 2017) The movement and transfer of major parts and components follow a pattern that is characterised by manufacturing specialisation; Toyota's Thai facilities concentrate on the production of diesel engines, its Indonesian facilities focus on gasoline engines, its Filipino facilities concentrate on transmission and constant velocity joints, and its Malaysian facilities focus on engine computers. As a result, major parts and components under the IMV project that were transferred between Toyota Thailand and Toyota Indonesia have shifted as two-way traffic has become increasingly complementary. The IMV platform has been applied for products commonly manufactured both in Thailand (TMT) and Indonesia (TMMIN), i.e. Innova
ASEAN IMV Platform
Enhanced flexibility in the areas of exterior & interior styling: broader range of vehicles; (TMAP, 2016; TDEM, 2017; Bloomberg, 2017; TMC 1, 2017) . TMC, its first-tier suppliers, local partners and regional subsidiaries during preproduction, production, and post-production activities.
Scale & purpose differentiation: pick-up & box-types vehicles

Diagram 12. TMC Two-layered Upgrading in Southeast Asia
(Source: author's assessment) Table 3 recapitulates details of activities undertaken by TMC and its production network in Southeast Asia that indicate upgrading efforts along its value chains. The assessment offers micro-level analysis of the upgrading strategy and other related measures used by the lead firm (TMC or Toyota Group), its first-tier suppliers, local partners, and subsidiaries/affiliates in the region. (Jirathiyut, 2016) ▪ Local partners are actively engaged in brand awareness campaigns and connect to local users and consumers through various Toyota Club activity (TAM, 2017; TMMIN, 2017; TMT, 2017; TMP, 2017; TMV, 2017 ) ▪ TMC local partners and subsidiaries regularly participate in major events, including automotive shows and annual conferences.
(Source: Author's assessment)
Conclusion
The production shifts and upgrading undertaken within Toyota's value chains in Southeast Asia have offered insights on regional economic integration. Toyota's ASEAN IMV project offers evidence that production shifts brings about the localisation of production through gradual accumulation of local manufacturing and production capabilities as well as engineering expertise. On the part of its local partners and subsidiaries, TMC has engaged in an overall upgrading strategy that 
Endnotes
i Under the AEC (which was formally established on December 31st 2015), the integration scheme has been developed under the AEC Blueprint 2025, which envisions an economic community that is highly integrated and cohesive; competitive, innovative and dynamic; with includes enhanced connectivity and sectoral cooperation; more resilient, inclusive, and people-oriented, people-centred service; and is integrated with the global economy (ASEAN Economic Integration Brief, June 2017). In regards to the region's growing importance of production networks, ASEAN has reiterated the importance of enhanced participation in global supply networks as a result of ASEAN's solid attachment to global value chains (GVCs), as evidenced in its manufacturing (including automotive) sectors. ASEAN member states need to focus increasingly on the availability, quality, and efficiency of standards and conformity assessment infrastructure, as well as in ensuring compliance capacity building among by the smaller economic actors -which are the main prerequisite for s of enhanced participation in GVCs (ASEAN Secretariate, 2015) . iii This upgrading typology (process, product, functional and inter-chain) is based on Humphrey and Schmitz (2002) where such process refers to efforts (by firms and other related stakeholders in the value chains) to add value by upgrading production processes; product upgrading signifies the upgraded product quality, performance, and variety of product; functional upgrading focuses on acquiring new functions and skills, and changing mix of activities balance; and inter-chain upgrading emphasizes on the creation and capturing of multi-diverse functions and skills. Process upgrading is typically undertaken in the upstream business activity, while inter-chain upgrading is generally on in its downstream side.
